Various types of inhibitory postsynaptic potentials in anterior thalamic cells are differentially altered by stimulation of laterodorsal tegmental cholinergic nucleus.
The effects of stimulating the laterodorsal tegmental cholinergic nucleus upon inhibitory postsynaptic potentials recorded in relay cells of the anterior thalamic complex were studied in urethane-anesthetized cats. The inhibitory postsynaptic potentials induced in anterior thalamic relay cells by stimulating mammillary nuclei or retrosplenial cortex are generated by local-circuit inhibitory neurons since this nuclear complex is devoid of afferents from the other intrathalamic source of inhibition, the reticular thalamic nucleus. In a parallel study from this laboratory, it has been shown that cortical stimulation elicits a biphasic inhibitory postsynaptic potential consisting of two (A and B) components attributed to axonal firing of local interneurons, whereas mammillary stimulation elicits, in addition to the A-B sequence, an earlier component (a) presumably generated by presynaptic dendrites in thalamic glomeruli. In the present study, short pulse-trains applied to the laterodorsal tegmental nucleus diminished the amplitudes of A and B inhibitory components or completely suppressed them. The B component was more sensitive to the depressive effect. By contrast with the changes of the A and B components, the mammillary-evoked a inhibitory component was not reduced and, in many instances, was enhanced following laterodorsal tegmental stimulation. The effects of laterodorsal tegmental stimulation survived monoamine depletion by reserpine. We suggest that mesopontine cholinergic depressive actions on A and B inhibitory postsynaptic potentials may be due to an increased conductance in thalamocortical cells during the short-lasting nicotinic action combined with a somatic hyperpolarization of local-circuit cells, whereas the enhancement of the earliest (a) inhibitory postsynaptic potential reflects a concomitant potentiating action at the level of intraglomerular presynaptic dendrites.